Biosynthesis of 5-deoxyflavanones in microorganisms.
Flavanones are the common precursors of plant polyphenolic compounds collectively known as flavonoids. Leguminous plants have evolved a distinct class of flavanone molecules, known as 5-deoxyflavanones that play important roles in their symbiotic interactions. A four-step metabolic circuit was constructed in Escherichia coli with plant genes from heterologous origins: 4-coumarate:coenzyme A ligase from Petroselinum crispum, chalcone synthases (CHS) from Medicago sativa and Petunia x hybrida and chalcone reductase and chalcone isomerase from M. sativa. Evaluation of the different recombinant strains in shake flask experiments demonstrated that P. hybrida rather than M. sativa CHS resulted in the highest liquiritigenin production levels in glucose minimal medium, starting from precursor p-coumaric acid. Expression of the same recombinant pathway in Saccharomyces cerevisiae resulted in the accumulation of both 5-hydroxyflavanone and 5-deoxyflavanone, with the yields of the later lower than that achieved in E. coli. Other phenylpropanoid acid precursors, such as cinnamic acid and caffeic acid could also be metabolized through the recombinant pathway, yielding corresponding 5-deoxyflavanone compounds. The construction of such recombinant strains for 5-deoxyflavanone biosynthesis offers an alternative way to biochemically characterize flavonoid biosynthetic enzymes and promising production platforms for the biosynthesis of such high-value natural products.